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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a process capable of rapidly and 
easily producing an optical waveguide having low waveguide loss and 
excellent heat resistance and an optical waveguide by this process. 
SOLUTION: At least one of the lower ciad layer 13, core portion 15 and 
upper clad layer in the process for producing the optical waveguide 
consisting of a substrate 12, the lower clad layer 13, the core portion 15 and 
the upper clad layer are formed by means of applying a radiation curing 
compsn. and curing this compsn. by irradiation with radiation. The core 
portion 15 is preferably formed by irradiating the thin film obtd. by 
application of the radiation curing compsn. with the radiation according to a 
prescribed pattern, thereby removing unexposed parts. The radiation curing 
compsn. preferably contains (A) at least one compd. selected from the group 
consisting of a specific hydrolyzable silane compd., its hydrolyzate and its 
condensate, (B) a photo acid generator and (c) a dehydrating agent. 
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[4- (2-kKo^'>-n-f h7f'>P^-» 
~yy) 7i^3- K= £ A^f7/l'toTyf^ 

— K [4- (2-t KP^'>-n-r h7fyp^r 10 

yM>^— K (4- (2-t KP^y-n-f h7fy 
n3rv0 :7a^~/l<0 7x-;U3-K-^A — 3r1r:7/U 
K [4 - (2-tKD^r->-n-fh 
7"T'>Pi^r-» T7j:~/U] 7xr:/U3-K^!>A "T" h 

zc—^ ztfu— K tfx (4 

— t — /f/t-7x- /u) 3— K=> y^ ^^ri^37/u^-n 
T>-^^- K fc** (4 - t -y^/uv^^/u) a — 

K—y-A ^^rlT^/U^n 7t^7 31— K t*^ (4 — 
t-7'f/U7x-/i/) 3 — K ~ y^ h!i7/UtP^^ 20 
K (4-t-^7x^/H 3 — £ 

/u) 3— K— ^#7/^D7yf^~h> t' 

X ( Y'fi/jV^ =sl^)V) 3— K^»7 A 7" h ^ 

aKu— K t:** ( K^vv^^^/i') 3— K— y-A — 
/U) 3— K— y^ h!J7/^P^f/^7^-h 

m<o 1 s^fcii 2a^_b^a^h>^^tf 5 r t &x 

[0 0 5 6] ^7y-^3-K^»)^» 30 

£ LTf*. M?L&. hv-fti^CD 1 0 12. H 
*<r$*^(«0 »©IBPF,:IBCF, 5:Ky^ 
(ft) »BB I-10K BBI-102, BB I - 
10 3, BBI-10 9?S:ilf5ri^5o 

[0057] jfei^ —/ft* (4) r^^ixs^ry- 

/ua- K— y* ^coMit^fef^ ^frJPS £ tvZ> t><DX 
li/jrt>d s s 0flx.f£> J- Polymer Science:Part A:polyme 
r Chemistry, Vol. 31, 1473-1482(1993), J. Polymer Sc 
ience:Part A:polymer Chemistry .Vol . 31 , 1483-1491(1 

993)^*3^/^TlBiE^Fi^Tv^S*jSfe^-J: Vgijg'tZZ-bfr 40 
[0 0 5 8] JSfet^ i2S$(D<^HoV>T^t5 0 

— f&&z (3) -e*stts^/^7*^»»«fr^w*^"** 

/U7is^/uy^^ v Xyy^^y^^^/y^y^ -f 
^ k^/u**— h^S, ^y/^y^M^- hjs, 1 - 

a-*^— 2 — fc Kp =^y- 3 -7"p fyWT/U3-/VO^ 
/u**— hS % t'o^p-zuhM^^-h^ ^y 

* (3) cD^T-J: »9»£L<li>f S K*/M**- hjg-C so 
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[0 0 5 9] £fc. rco J: ? &;*yu*^- htS(Dj^£#J 
&*PMf-5£. y7x^/u^^;u^y, ^ h ^/u^*/u<}> 

(^p/u7x^;^/^^/u) -y/yy^y, trx (=*- 

">y yU) «/7/^X 7x^/U^/U^^/U 

^<y/>f/^7/^fy, t*x d^^wux/^ 
— /u) **>\ 1, 8 i/y^/wfyK/f ^ K 

^ k 1 , 8 -t7^ i/y-^/^y 

BM' ^ K hv'/u;*^**— K 1. 8-^:7* u^>? 
^/U/tfvBM' ^ K h y ^/i^u^^yw.x/U/M^— K 

1, 8~t7^ yy^^/u^'y^ 5: K ^^r— * 
yutf>j^— K K ^^^yu^/U^^— K 

^-n^/u^^— K -V* — 5 - y /U;iOM>:/-^> K— 

2, 3 — y^/nK^lfc-Y ^ K hJ)7/PtD^f/^ 

K ^y^yhy7-h^ l, 
-2-t Kp^y^pf/u b>7— K 1, 2— 9 J 
(4-^f/MW/ y h7xi/U) -2 — fc Kb^^ 

h % fn^fn— /U jh^/U/n/^^^>— 2, 6 

H o ^zn^/Uy^ ^/y h^y^— ThyU h — — hP7x 

[0060] wwt¥s±p\<omm&) usifttmmtmm 
^-eiiftt^s. (a) ^1 0 oii^i^ix, 31^ 

0. 1-1 5fi*»o*SHrt'^tti:-*-6<ods»^Ut\ 
fc-5'o *K«*»J^«ib» s 1 5Sfi^<lr@^5 

tOflSbD**:. (A) ^10 0liWttl-10 
[0 0 6 1 ] (3) fl^TK^J 
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*s ft ± -T -5 1 <^ £ # x. «b ti 5 . 
[0 0 6 2] Ufck#JottS» JBUc*Jo«3Rrt:»l-WJIS 

tit, Bfc*«IB«:*i-S*7^y^»*<o*Kfflt»* 

[0 0 6 3] Hft7k#J<h L,X<D#/l'7$Zsm=^XT/l' 

tt. ^/M^ftsivu hin^x/i^Jfr/i'^R^y 
^/HSc©*3&»6»tf*xS. --X\ ^Li^/^yg 

^/u -> y /u«f a* if <b -6 „ 

[0 0 6 4] #:*b\ ^/U/fyix^f/K^)^, 

3i * x /ud?*D*4W» U T £/£-T 5 ffc-g* (1 6 o 

[0 0 6 5] #£Li/>Tir*-/MSi: ltd #1 

>\ ^f/Wy^Wh^ a^^rl?-/ >\ Tir 

t$ ^m^^T/i-co > y /WbSJCI- «fc 9 Sit £ £ >r"r > 

y /ur ir ^ — /HSSr^ff S r £ # X# 5„ 
[0 0 6 6 ] Lt, .^n^OTir^— T 
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[0 0 6 7] £fc. Lt^/uzl?^KM7K«»t It 
7k-ri"{Zs^ S*7^^», ^S#g|M7K^, SIfBeSc 

[0 0 6 8] ^fc. »^L^fltt7K«|g^"r^^7^^ 

io um-^^y/Ha^ T/u^-^ift^ ->y 

[0 0 6 9] [BWcSiJ^tt*} ^(c. BWc»J(^>tt«(wO 

20 («JE*f4=T) 4 0-2 0 orcofSH^co 

-efcttff. ^ (2 5t) ~2 o ot:o«;«Af*x*3!!i* 
WJw««S*sr i:-3&s-e#So tfc^ot, SJbK^J^I^ 

[oo7o] c^tk^j^^ps] ttitakmbttttAM^ 

(A) f&frl o oss^st-xtux. 0. 1 — 

30 i o ommL&<D^mft<ni\M.t'tz><Dfrtfri£ uv\ h^tK^j 
i o ofisas^@x.5<b. ftfr&j£&*tk!ttmmiK&<D 

L<«. ■ Bl*#J«)«3!«l*f4 (A) ^10 01MW 
[0 0 7 1] (4) KU»J«- 

[0072] [7 is$^ytm&mtem ^mxmm 
ztiztett&mtmmm^&^x, mm&Mtftm. 

50 X'fe-So 



• 



(10) 
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[0 0 7 3] Z<D£0te7i'*'l'&£&}t LTtt. Wz. 

r^h^y^. l- (4 — r y^atvi^^-yu) - 

2 - t Kd ^r-> - 2 - > f /P/n^y- 1 - 

4, 4' ~^7;y^y/7x/y N 1, 1 — h 

V 3, 3' ~^y 4 - y h 

^v-O-^W >\ ^^^r^y h>-3Mb^. 2 -> 
[4- (y^vt^;*-) T7^~/u] -2— =e/u 
:7;*- y y — -fxi/^s— 2 — 2 — ^V^/U— 2 — ^ 10 

^f/u7^ y - i - (4-^/u^^-y y ^^^/u) 

^ 1 hli7xr:/l/7^y, 2, 4, 6-h 

y y ^iv^sV^ jvi/~7 ^=-)Vib7.-7 h\ 

fc'J* (2, h^C/^O-^-f/l-) -2-, 4, 4- 

)Vs*=5-)\s>r#—>v^ i-fc Kn^-y^ P^^r*y/U7 

jr:/^hy N 2 - t KD^y- 2 — > ^/U— l~7x 

^/D/<y-l-ty, ^/i^u-yv. ^yi^Ti-u^. 

>:/c3 tvnn— tvk ^y/7xyy, ^<>-;y:7^y 20 
:/ff^ffc. U7-thy, 3-^ ^/i-Tir h"7^y 
V. 3, 3 '.4, 4' -Th7 ( t — :/fvW<— Th^v' 
Ky/7x/y (BTTB) £*j6^ff<b;*X 

£t>-C#£U $>-5^li2^±^m^^ J d:T 

[0074] [ytm^m *mwx&m z thzukfttm®. 
<tmmm^\<^x. ytm^^itmm^x^tm^i^ 

[0 0 7 5] Z<D£?fmmt&ft\t LTtt, 
hy, ^^/^^^r^V h^Jzt^^-tf-V h^co 

8#*;7yh7^r/y, yaAryh7^y^j:t; 
ry by*; i/<Dm?»fc ; r>- h7ty, -?*j*t^y . 
^ir y^JH^ry h^irvt^^fc : ^y u via Jt xt^< y 
uycofNgft: ; ^-fl-y^y. ^Th^fi^v^ v*JJ:t/^^- 
^r-^>^ ^(D^ft: ; y y^<tt/^ h^^ y >-^£ 
^f6C£^-C#5 0 Ztlb<nytmm#WX\ «£ 

LiMb^ll^^/^^*^ hV*5«J:t/:/n 
A/y h^i?>T'fc5 0 40 
[0 0 7 6] [^tt*3R#J] *«WX'ffil 

«^b^i/£fei^ ^tt^^j^^p 

[0 0 7 7] [fcfc&&1R#\comm fcfcte%>%l&\b U so 
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Wfcy? hy^, f^7W^ ^^y^ 

f-uyMfo^, ^Wb*«* WR^* 

5o r^b^^^^-y-m^^y^— ii. i««:*ax- 

[0 0 7 8] *fc, li^L^^ftyMii^y^-^: 
LT^^#^>fbS^te. Wx-tftr^^aiy —/uAi?? 

y S^/kx.— t'^7x7-;yF*y^y v'Sx/Ux— 

tvk tr^^^y — /us v^y tvk ^^Hb 

t'^^xiy — /uAC/^y ^^bt*^^ 

x7-;UF^y 7VK SSftf^7xy- 

/us-y^y yy^x- -t/k ^7K^r'>y ^7 ^^tie, 
7x7-/uFy^yyy/^-7 ; /K 7K^t*^^^y — 

/I'SC/^y yy/^-T/K 3, 4— ^^^ri/iy^ C3^. 
3r:y/vy ^/U- 3 ' , 4 ' -=z-tf*->i<"? n^^ri^>^7/U 
^y/l^U-h, 2- (3, 4 -^^^riy->^ a^^r-> 
/U-5, 5-^t - n-3, 4 -^ztf3r>0 v-^n— ^f- 
>-y ^-^^-^rf-V, t'^ (3, 4-^^=^rv">^D 

^rf-^ K> 4-fc^/^4<^r'>iy^ n^^V. ^'^ 
(3, 4 -aizK^rv'- 6 -y P^^y/U^^ 
/V) 7'^- h> 3, 4 -rczK^v"- 6 — ^ ^/^'>^ P 
3 ' , 4 ' 6 ' -y ^/U->^n^ 

^i^io/v^i//v\y— v. ^fyy^ (3, 4-^ 

^rf-W h\ xf yy^yp-'/KDi/ (3, 4 -mzK^r-> 
y^p^iy/^f;v) y^/K zt^-uvfc:*;* (3, 
4 -m^arv->^ n^^rih>-i7/^^f ^UU-— h) . ^ 
Kp7^/uty^f/K x^y^ 

ft KP7^/u8'y-2-xf-/^^y/K 1, 4— ^ 
^ V>?^— /U^^y X/K 1, 6-^^r^V 

/uc^^y >> ? /u^~-"r/u > ^y-tryvhy^yiy 
vz/ux-f/w h y y ^E3— /u7 p o^y h y ^y 

a:— tvK ^y i/y>ry n— /ui^^y s/s^x.— -r 
/u x /fy ypfyy^y ^-/uy^y yy/ux-r/i- 
i;xfuy^!)^-/K ypfyy^yb-zK ^y 
ir y V^coJIIJt&g^ffiT /u=a -/H: 1 a* fete 2 ft£t± 

tK y 3i — x/u^K y ^~ — /U(7)aK y >/y y^x-f^i ; 



3 -/KO*y i/y yy/^-r/wi ; HfiUlBJISKo^y 

[0 0 7 9] £fc. ft^ftyl^tt*^^-^ LX 
fi. h y uyt^r-> K. 3, 3 
^. 3, 3-v^n ny ^/U^-tr*^, 3-^^/U~ 

s-^y ^y^/u^ir*:/. tr* (3-^^/w- 
3-y ^/^^vO ^y*ot^^yS;fh7t 

t^y7>i; hym^ i, 3-my7y, 

I. 3, 6- bV **'9->'is****f>'W9k1XT'* 
«0>flbR?* bism ; ^ww?* b\ l, 2-^ 

=x— /u>?tf=:/u3i— tvk h y y f p-/u/p/>y h y 

7vMB ; tTn/Uv/^ -fV^^UV. /Ky^ 

[0 0 8 0] _t^L>fe^^^^fi-&^/^-C0 

S^7x/-/PFC/^y *>^/H-7/K 3, 4-x: 
TK^rC/v/^ P^^r^^f/U- 3 * . 4 ' — ^tK^t;>'>^ 
o^^if^/UzK^ix/UU— K tr* (3, 4-^^^r 
u^^rv'/Uy ^/U) 7'^- K 1, 

7VK 1 . 6 -^fyv/t 

7VK h y y f^n— /fastis h V ? I) *> vvl^— 

x/k ^^-<>^^y =*— /w^y ^/k 
[0081] wtc»*uv^^vfi^tt^-y-^ 

— li. 3, 4 "X.f^r->->^ P^^i/yl/> f /U- 3 ' , 
7; (3. 4 -x^^^>^ p^v//^ f ;u) T V"<— 

[0 0 8 2] ftjo. HL/:i7ftyl^7^- 

II, UVR - 6 1 0 0. UVR - 6 1 0 5. UVR-6 
110. UVR-6 1 2 8. UVR-6 2 0 0. UVR 
-6216 (J£Jl_t. ^-=-Jr^jj-/<4 KttSB . irn* 




(11) M2 0 0 0-6 6 0 5 1 

20 

t>f K2 0 2 U to ^ri^W K20 2 1 P, ir n 
K20 8 l v tP ^ri^>f K20 83, ir a 3rlM K 2 0 
8 5, irP 3Mf-f K 2 0 0 0 . -fe n 3rlJ--f K 3 0 0 0 . 
^y->K— /K AOEX24, tOn7-A20 0, 
t^f^p^-MlOO, x^y-KGT-3 00, ^lzK 
y-KGT-301, x^y-KGT-30 2, ^#!) 
— KGT-4 0 0, y— K40K xut? y — K4 0 

3 («±, ^-fir/Wb^XH (#0 84) . xLfn-hs 

28, xt'3-h812, xt'3-M03K zcfcT=» 
10 -h8 7 2, xt'3-hCT5 08 (J£JLk. ffi^'>x/u 
(#0 §£) . KRM- 2 10 0. KRM-2 1 1 0, K 
RM-2199. KRM-2 4 00. KRM- 2 4 1 
0. KRM-2408. KRM-2 4 9 0. KRM-2 
2 0 0. KRM- 2 7 2 0. KRM- 2 7 5 0 (£Ut. 
Mliblt (^)i), Rapi-Cure D V E - 
3. CHVE. PEPC (J£*±. ISPffiSB . VEC 
TOMER 2 0 1 0. 20 2 0. 4 0 1 0. 4 0 2 0 

20 [0 0 8 3] Kid. SJttt*R»Ji: Lt^xfi/y^ 

s-?—k te^^i/^mtte-S (c = c) fca^+K 

[0 0 8 4] Ufc^oT. ai^^^tt^Ffifil^y — T 

fo5*l-|gtt^y-^-i: L-ci*. (y^) r^y 

D-f/P^e/i-^y V. 7 - 7; y - 3, 7 *f-J\sJr? 

30 (y^) T^yt— k ^y^h^f^ (y 

T^y^T^ h\ ^y7K;^/u^'>xf;u (y 

^) y h. y^/i-^/i- (y ^) y 

h. 3r->/w (y^) r^jiu- h. ^^/U 

•;xf i/y^yn-zu (^^) 7^y i/-h, t-^ 

^/u (y ^) y/U7; K. v>Tir h v (y ^) 
y/wr^ h\ ^f/u7;/xf/i/ (y^) 7^!Ju- 
h N v?xf/u7-;yxf;v (y*)r^yu~K ^ ^ 
y/i^ (y*) 7^y h. (y 

40 (y<?) r^yu— c^->^ u-<>t-^/i- (y^) t 
^i/-h> n, N-^y (y ^) y *vt ^ k 

f h7^PP7xx/U (y 9) TPDl'—b. 2-"Th 

y^uu^^y *i/3L^/u (y y u— h. -r h 

7 1 kp7^7 y/u (y<?) r^y i^-h> ^h^^o 
^^^^./u (y^) 7^yi/-h, 2-7^7^0^7 

^J^r^yz^^-jV (y^) 7^yi/-K 2-hy^PD 
^y^rv'x^u (y^) 7^yu-K hy^o^ 
^-/i, (y*) r^yu-h. 2-hy/p^7xy^ 
(y^) y K 2-tKo*'>xf/u 
50 (y^ 7 ) 7^yi/- K 2-tKo^o^(> 



(12) 
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xn/U (;**) T^yu— K ^<y^n^7x^ 

o r * y k ^/w^/u y 

K h y uy^^y = — /u y u 

[0085] ^ne><or^ y ^— h<o5*>"e. » 10 

^yu^/u (;**) r^yu-h, ^^y/^ (^^) 
y u- k ^h^yxf/i, (;**) y u— k # y 
i/y^y ^-y^y r^yu-h, 

*) y u- k h y ^L^u^^^y ^ 

[0 0 8 61 mb^f ^^ti^^y^- 20 

M- 10 1. M- 10 2. M- 111- M ~ 1 1 3. M 
-117. M- 15 2. TO-1210 (£Jl_t. JfCS^ 
& (tttf K) > *ir?jx KTC-1 1 0 S. R-5 6 
4. R-128H (J£*_b. B^itm («) ) . tT*=»— 

hl9 2. lT73-h2 2 0, tf^n— h2 3 11H 
P x t'^n-F20 0 0, t^^-h2 1 0 0, t*^ 3 
— h2150, t^3-h8F, t'^3-H7F (J£* 
_L. *K*HHt*I* (») Si) ^OTfTlSp p p^: Lt> * 
S(dA#-r^r^:^-e#So 30 

[0 0 8 7] £fc. a^U'HSWSSwy 

r^yu-K y->^n^yr^ (p<*) 
T^yu-h, h y x^i/y^y n-;u-;7^ y 
K f^xfuy^y^-/^ (^^) r^yu- 
K hy^p^y^/v^f^^^ 7" 9 
yi/-K hy^ (2-t Kp^.yx^) >f y-yrx 

K KVffitthy^ (2-t Kcr^r->^^ 40 

/w) ^yy7?u-hhy r^yw— k hy 
^fa-/^D/<yhy (^*) r^yu-K 
yt^f-yK (E*T TEOj £1^5. ) ^tehy^n- 

^p^yhy (y^) 7^yi/-K :/n tru 

->K"(KT ^POJ £^5o ) 2Etthy ^ci-A^p 

'<>hy r^yu-K hy^tvy^y^ 
— a*>? (^*) 7^yi/-F, ^t^/f/^y^-zi' 
V 5 (;**) 7^yu-F, ^7xy-/uA^y*yv? 
;n-r/uoiaj*« y/uKf+ip*. 1, 4 

A-v* U?) T*yu-K 1, 6-— so 
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3r^>v^7t--/u>? (^^) r^yu-K -<y*:r.y;* 
y v—fr v y (>*) 7^yu-h, ^xy^ y h 
-/^h7 o**) r^yu-K ^y^^^/uv? (^ 

i?) T^yu— K /Kyxf uy^y (^*) 
y u— K i>^ls#*L}) * y y—a — ^-y- (^ 

7^yi/-K ^xy^yH/^ (^*) 
y u— k v^ry^y * y h— h7 (^*) 
7^yu-h, ^/n^ h>ffl*^>^^y * y h 
-a— (^^) r*yu— k *^P7^hyftt 
v^y^y * y h-A-^y* (^*)T^yy-K 
•yhy^fn-^o^yfh7.(^) 7^yi/- 
K EO»t^7x;-/uA^ (^) 7^yu- 

K POfixt^7x/-/PA> J (;**) 7^yi/- 

k Eo^^TK^t^^^y-zi-A (^^) 7^yu 

- h. PO^TK^t'^^zcy-yPAv 5 (^^) T^y 

l — k EO^iit'^^^y— /v-Fv 5 (^^) 7^yi/ 

— K 7xy ~/i-y i/ftf!) ?V s/^/i/x-f/Ko 
(^^) y i/-h«S:«*t6wt^5 q 

[0 0 8 8] wH^^T^ y U— h^(04 J T -t>> 

a a uftvvr* y u~ h*s#*uv\ 

^yu-h - n^o^^/u^ (^^) 7^yt^- 
h x fs y ai^uy^y 3— /u>?r^ y K. x K 
f!/^y3-/w;(^') 7^yi/-h, hy>^o 
x^^^/vv 5 ^^^^^ (^^) r^yu— k hy 
^fp-/uyp/<yhy (^) 7^yi/-K 
^xy^ y h-yi— (p< ^) y h x 
^^y ^y h— /u-o-* (^^) y h. 
^y*y h-/ufh7 y h«f**if 

[0 0 8 9] - ne^^^^y-^^F^^^^ 

#1*IBtt^y ^-fi. «X.tf S A 1 0 0 2 (H^^ 

(-») K) . ^3-H9 5, t'^ xi— h 2 3 0 . fc* 
^3-h 2 6 0, t'73-h2 1 5. tT^=i-h3 1 
0. k'^3-h214HP/t^='-h2 9 5, t'^n 
-h300, fc**x7— h 3 6 0. fc*;*x7— hGPT. tr 
^3-h4 00, t'^3-h7 0 0, t*^xi~-h5 4 
0. t'^xi— h 3 0 0 0. fc'^xi— h 3 7 0 0 (£A±. 
*BE«IMk*xai («) ID > #*9*KR-5 2 6, 
HDDAs NPGDA. TPGDA. MANDA. R — 
551. R-712. R-604. R-684. PET 
-30. GPO-3 0 3. TMPTA. THE-33 
0. DPHA. DPHA-2H. D P HA — 2 C. DP 
HA-2I. D-310, D-3 3 0. DPCA-2 
0. DPCA-30. DPCA-60. DPCA-12 
6. DN-0 0 7 5. DN- 2 4 7 5. T- 1 4 2 0. 
T-2020. T-2040. T P A — 3 2 0. TPA 
-33 0. RP-1040. RP-2040. R-01 
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1. R-300. R-205 UU±. B*{tm (tfc) 
M) s rniy^M- 2 10. M- 2 2 0. M— 2 3 
3. M- 2 4 0. M- 2 15, M- 3 0 5. M~ 3 0 
9. M- 3 10. M- 3 15. M- 3 2 5. M — 4 0 
0. M-6 2 0 0. M-6 4 0 0 (J£JLL. ^55^ 

<#) SO . 7^h7^yi/-hBP-4EA, BP- 
4 P A. BP-2EA. BP-2PA. DCP-A (£A 
±. #*tfcfls* (HO 9S) . =a-7Byf-f7BPE 
-4. BR-4 2M. GX-8 3 4 5 (&t_h. l-ll 
Klfi (SO Si) . ASF-4 00 (JfiJUt, S0I^ 10 

(#0 fit) . y > SP-1506. SP-150 
7. SP- 1 5 0 9. VR-77. SP-4010. S 
P-4 0 6 0 (£Ui. BgfpR^ (tfc) 84) . NKx^ 
f/UA-BPE-4 («±." •f*#tft*X* (HO «) 

«<omiRfp t it, ^Bt-A^-r 5 r t 5 0 
[0090] ^fc. m^uvtt^fD^-y-^— -efcs* 

^fcfi2«J^Jim^i^5d\ fcSVHMi'irtt*-/^ 
lc#tJ;^£tLfc h U (^^) 7^!)i/-hi^ rh7 

(> r * y Mt*tt. y u 

-rMfcfi** 7^yi/-n^»©w> 

/^p/^yhy r^yu-h. Eo^iihy^ 

^n-/U^nyN°>- h y (^^) I) I — K 

^y *y h— /wo-* 7^!)u-k h y * 

^n — ;u7v/<l/y" 7^yi — hit%f\Z.tft so 

[0091] [->y#sm *««x-ffifflSixSJft»t» 

CDTIi^^^. (A) ^l OOlt^lt 

1 0-2 5 0M«OffiHrt£r*^£a s #*L<. «r 
1^2 0-2 0 011^ IC3 0-1 5 0lf^fc6 

[0092] ->y^wois 40 

^<£> «fc ? t£isl)#Ekft<Di£ftt ltli7/^ y ^JRS^t; 
tt* T/U#])±mWtik#>> feWTi, Zr. Al. 
B. Sn. PflEeoK{t;i»Sr^»fSCtd 5 -Cf i 0 £fc. 
*>y ^ft^^^K^SttO. 0 0 1-2 0iimOgl 

ZtlZ&frb. «:0. 001 — 0. 2*xmtf) 

0 1—0. 0 1 m mCDgSSP^^M^-r^C ^ T-fc-6o so 
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[0093] £fc -> y ^3&T-<ojB5f^ (iai2 5^:. 
mmtinm*. o. 02 (-) aT^t^iJi:, vy 

ri:^T-#S 0 £fc. ^y#fi^<Oit*ffi«S:. 0. 1 
— 3 0 0 0m 2 /g<^iQffl^Offi£1-5<Ori 5 #£ U<. 
J: 9 L < 1 0—1 500 m 2 /g <&|KHrt <Offi£ 

ft< £ t-o(D^«X-fc-5r t^^ L^o flU 
[0 0 9 4] ^fc. ^PY^'>y^ittt#l^f) 

^tT^-5 0 tit, m^m^mwmmbtiz>z.tfr 

SlipHjil:^ LT 2—1 3<7)gQSF^COfiT-fe^>Cch^^ 

^u^»Jtixii^y-/K^yyp 

[0 0 9 5] i/V *m*t^Xf$9fc£tlX\'^Z>m&kL, 
Xli. «x^=Jn^^/P'>y ^7^: UTii. tfj—fry 
y^^/K IPA-ST. MEK-ST. NBA-S 
T. XBA-ST. DMAC-ST. ST-UP. ST 
-OUP. ST-20. ST-40. ST~C. ST- 
N, ST-O, ST-50. ST-OL (J[^±. 

(«) St) ^tf5rt^X*#Sc *.fct&flO 
y^7^LXIi, AEROSIL130. AEROSIL 
300. AEROSIL380, AEROS I LTT6 
00. AEROSILOX50 (J£A±. 0*7xd^U 

(*)■ S) . ^f7^H3 1. H3 2, H5 1. H 
52.H121. H122 (^±. /fiffi^- (ft) SO . 
E220A. E220 (J^±. 0*v^y*X* (ttc) 
Si) . SYLYS I A 4 7 0 (fi±->y isT («) 
») . SG7U-^ (P*S^ (He) SO **T*«f6 
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[0096] imrntem t?«wb ztiztscttmi 

*^5*»»«Ett (A) J*#©tti*$W*tt-> 
UTt>i:<. *>*tMi. (A) ^5c5>~ (C) 
[0 0 9 7] r©J:5 4t«»«fcLm **BoB 
*«ETTO»A^5 0-2 0 O'CoaiHrt^ffi* 

y— /k 3i^y — /K /n/V-zK r/^y — /u^opT 
/urn— /ujg^ ^yf/ux-f/K uy^y ^-/^ 

fuy^y 3-/ux^/i/x-r^7irr- S*3z 
f uy^y 3-/u*/^f/i/x-f/K i?zsL=f-\si/y y 

=i—/Uisjt f/l/X-f/K v^x^yy^y n-/l/xf/l/ 

R»3^/k SSt^f/u, iftr^ 
/K ?L^3i^/u x 2-t Kn^y/pe'tyixf/K 
v — y $ Y y^wx^r^i, h/Loc 

h n i fc« 2 a«±*a^t>*xffl 

[0 0 9 8] ttMjRfffttt&dc 

tWI^: IT, xfyy^yn-/u^yxf/b 
3i— x/K ^ n y ^ y n -/v^ / ^ f zux-f^^ 
t*(D^V xi— /U3L— "r/uM ; 3i^/uirci y/^/irf- 
K fyy^y ^-/u^f /wx-f/^Ttr- 

xt— /ux^yux- TvUT-fcr— hftiftf) 
xi^uv^y xi— yur/U^r/U^— ; ?L 
^31^/K 2-t Kn^-y/pt'ty^xf/u^^x 
*x/i"Jg; v?xf yy^y n-/y^-y ^f-yux-r/K 
Sfct^-Ul^y n— jvi/* f/ux- tvk ^xf yy^ 

y a-;Pxf/U^ 3vU3l— ^v^xf y xz 

K fyy^y x-/M f /ux^r^r-lrf - ' 
fL^xi^vK y ^/u-r k >io £ t/y tvpt ^ 

[0 0 9 9] C^ftbJ *|gWetefflStt<5»*t««{fc 
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5 KWIIB. #y »^>»ffli. ^yy^yxy« x # 
HDP^i/y» 7}fy 31-^/^1. ^yx^f^ 

***y^— . ->y xi— >^^y-^-, ^y^/u^K 
s^yv-f^iw (^y-v-) fc^^fi^-y =r-^ 

*^tt->y^x-c«»*ttfcft'&«36$*»f feixs. '* 

fc. -tOffi^SSADfliJi: IT, ^y^TS^ 2, 6- 
5?— t -zff-A — 4 - y f/U7 ^ y — /l^<Dg^**lL 
#J ; fi^&Plte»3J ; i"< y ; »*tttekft»J ; 

Sft»J ; ^M#J ; mM/IOttoM ; BMbKittfJ ; ««fcih 

[0100] [»»j»Wkttia*»o|««is J:tfl4tt) 

« llR - wMiBWbttjBdctt-Cfco-c J: < , 

[0101] ±^^**t*IWftffiB««Jl4'- ^r^ (A) 

AD7K^»#J^Sm^ol^^^:(wJ:«9. »*s'jBSf*Sr*r 
-t-SWkKSrJKfig-fSt^t^S. Sot, ESr*<£>S 
dSiBHo* # $ ^ * 5 J: 5 4 2 H£ fett 3 ffio*tt««I 

40 [oio2] &nftmmt&i&i&vo<o]&&^ 5-10 
ooocps (2 5t) (^©iiap^coiiic-efcec^^w^ 

[0 10 3] Wt&VX?^ #»MIC*5V^Tf4, StR± 
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[0104] ttw*«<bttart*<o»#+4*afc it 

7^X# 

[0105] iSftjftWbttiB**^**^ <t 0 7f2/££*x 
fc£#Jl»4. 5 0-9 O^OiaST-ttJISS^ *>S.lrM4 
&m\^fcCX £ bl-6 0—12 O^JCADIRLX^U^- 
^-T^rirtwJ;^. «Kas»/££*t*. ^u^-^/c 

1 2 OtT'l 0 — 6 0 0»RBSS-e2k5. 

[0106] m&ztittnmt*. ztuztkHmm&iz 
mam. x», o«. 0«i v v»«s: 

X#S 0 0>Jx.tf. »i^Ltll iSE**?^ 

Sn-5Jft«-»f4. &fi200-390nnu R8S# 1 - 
5 0 0 mW/ c m z cn^^O &j$fcB£f$mM~tZ ^k^X 
!3llti!i 3 1 0-5 0 00mJ/cm 2 £ J: ? tC-f- 

[0 10 7] =TUft&mf£irZ>tz1sb<D = 7mnm[Ztt 

-fztkttf&vmftn. mfe<ns<*—is\z&vx?rt>ti* 
5 0 mj£<o/<*-is\z&<>xi^m<omttzft5Jj&k 

M« £ J&MWil^FaSiaa « i:<fc9ftS^**te«: 
Sr**i-C* ^\ w<O»3t««-J-*5*tS0f 
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X#<5 0 

[0 10 8] COct^lCLTM^^^ — >-(-S£oXit 

10 [0109] m:, Steffi* LXii, »»«IWttt=ffi 
^^f^ry^-^^At kp^'>K, f h7^f/ury 

20 V. 1, S-^Tift'i/^n [5. 4. 0] -7-*V 
rHr:^ 1, [4. 3. 0] -5- 

0. 1-2. 5tf%, ff^U<H0. 2-0. 5lt 

%x-£>3 0 *^±iEr/^y*»fK(^ /k ^ 

[0110] steBSROwu ii» 30-180 smwt-*> 

30 9. £fcSte#fei±ffi0E!>8s. f>f7^fe*^ 
-f*bXt>J:v\, Steffi k UT*»WK*:ffl^fc»dW* 
(D*tftftt5Ci:l-J: UK T/P*y**ffi«:ffl 
^fc^(c|4Sc7K^^ 3 0 — 9 0»BBtfv\ lESI^ 
^fflRSSSfS-CHLtt r <b lc J: o X ^Sa±^7K^^rl^ 

3£fflff. «X.tfl 5 0-2 5 0t:X% BfS^FPfl, 

— 9 o^r^pffa^-r^w^ictox. 

[0 111] »»»ofiaW'(-J:oX»?>tb«Wk 

X#5 0 co^P^ll, T%*yv KJi*5J:tJ5Ji»^9 
y KSoJBric^*5i>xtff5w^*s-e#5« £i.±^J:5 
l:ur, W:/^-y«nt37M^, T^P^7 
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[0 112] ffil,X, *&mz£ti& =Tffl^S:Jgfig 
[0 113] JElw. Ttftfyiy b-m&£Xf±1ft? ? y K 

[0 114] 

#y ->n*ty«»l 

3. 3g. 0. 12^) ^f^h!/^h^*»7 

> (6i. 6g. o. 43 ^e/i-) ^ . a^ce^^^ 8 X 

10" 5 S- cm-' ^ty^feK (15. 7g. 0. 8 

r% .^f/Ky^f/^hy (mibk) &«TL*j&s 

wtL^r r^y>>naf^^fSij ^r-r^ 0 
[0 115] #y v'ci^>'SfK2 

«#«f+^*«rt^, ^f/uhy> f^->->7> (8 

0 . 0 g . 0 . 5 5 8 ^-/U) £ . 8X10 
- 5 S ■ c nr 1 (O^C * (16 . 0 g . 0 . 8 8 9 

mzmj&ft£4 oss%^iiSLfc^y cn*-^*^ 
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[0116] Ctt«tMafti£BAtto||K] 
»*t*MSHM4»/£*A (nrfflM) 
«K y ->n 1 (■»^*3J:tfS#J) 10 011 

tticttU %R«^J Ctf—h^-tfcfflL CD10 1 
2) *1. OliS, St&mt \~X*fi'YW!BL*m> 
3. Ofififfi&^tt^h^PU 

10 2jfy •>o^>'»fB[2 (H^*3J:oqS#J) looli 
«l::»U %m&£M (+- h^-tt8L CD l o 1 

2) £1. 0fiS£fl. j&7K#]£ Ltt/Uh»^ 
3. 0fi*SP*-ttL-ettjK*DU, i^-l^nrtC 

[0117] immm 1 ] ttJttMflE{btt&A«B £ > y 

0#IH«» 8l3 6 5nm, Bfi2 0 0mW 

/cm 2 ^MsmBBIttSwirlcJ;^ 
0^mOW7 7Kl«Lt IOTa^7yK 
20 JfO&Sl 5 5 0 nmO^M^Iil. 4 2 3t*$)o 

|{>S4 — 2 0 m m^T^^SS^ — ls&MAstd7* h 
-^***ffll/^C* 3 6 5 nm,.ig2 00mW/c 

/&Lfc 0 C^=»Tffl^iftftl 5 5 0 nmCQ7frDJag#r4* 

ya-^flttU 7 0t-C10dlB»»S*fc«, & 
63 6 5 nm, fiHfl[ 2 0 0 mW/ c m 2 CO^^^r 5 fp 
IBBBI*t"* - ^ J: 9 > ^ 15m m<D±a^ 7 ^ KB 

fc_t^^ =7 y brmtofc-B: 1 5 5 0 n m<D5fe^®Sf*tt 
1. 4 2 3tfcot 

[0 118] r (?) J: pli Ut#f)ti/c:'*»S^o^ 
X. !Sgl 30 0 nmO**»KK<&-H«a>fcA*t$* 

40 *StKIR*S:*a«>fci:w^ 0. ldB/cm«Ttife 
ofeo *7t. #5,ixfc*»8Bt 1 5 0tf5 0 0 0«f 

^^^0. ldB/c m^TtJ) "9 . JR*<btt»«> 

[0 119] 

[*§8<z>8b*l J^±oJ:pl^> *3SWi-J:tttf. 
d -tr ^ r-§4 ig-r 6 w ^ & x # 5 ^ffi Sr 5 r t a* "C 
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